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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates an apparatus for and
a method of bonding veneer sheets to manufacture
sheet material such as plywood, LVL, and LVB, and
more particularly to a veneer bonding device and a ve-
neer bonding method with a veneer lathe or the like after
the veneer sheets which are cut off from a log are dried,
and before the veneer sheets cut off from a log are dried,
that is, the veneer sheets are so-called unseasoned
(hereinafter referred to as "unseasoned veneers").

2. Description of the Related Art

Conventionally, when manufacturing sheet material
such as plywood, LVL, and LVB, at first, unseasoned
veneers, which are cut off from a log with a veneer lathe
or the like, are dried, and then the dried veneer sheets
(hereinafter referred to as "dried veneers") are bonded
to provide bonded veneer sheets (hereinafter referred
to as "bonded veneers") to manufacture the above-men-
tioned sheet material.

SUMMARY OF THE INVENTION

In the conventional veneer bonding method de-
scribed above, in some kinds of logs, twist, disorder, and
warp (hereinafter generally merely referred to as "disor-
der") occur when unseasoned veneers are dried, so that
those kinds of logs cannot be used for the following rea-
sons.

Firstly, the disorder of the veneers causes the ve-
neers to be transported abnormally for instance, result-
ing in a problem in manufacturing process. Further, the
disorder causes the machining of bonding faces of the
veneers, before the veneers are bonded to each other,
not to be carried out accurately, thus involving clearance
or overlap between the veneers.

Still further, due to the disorder of the veneers, the
bonded faces apart from each other for instance, result-
ing in poor quality of the bonded veneers.

In addition tothe above, even if bonded veneers can
be manufactured with those veneers, products made of
those disordered bonded veneers have disorder in
themselves due to the disorder of the respective ve-
neers, which lowers the value of the products.

Consequently, only good logs which scarcely cause
disorder of veneers after dried are used at present. How-
ever, not only those good logs are expensive, but also
woods are cut for those good logs, so that there is a
problemthat the resource of those good logs are limited.

It is therefore an object of the present invention to
provide an apparatus for and a method of bonding ve-
neers without problems in manufacturing process even
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if such logs as would cause disorder of veneers after
dried, are used.

Further, in case that a conventional veneer bonding
machine is used to manufacture bonded veneers, there
is a problem that has to be solved in a processing of the
first one of veneers which are fed to the veneer bonding
machine.

That is, when a veneer fed to the veneer bonding
machine is the first veneer, there is no preceding one
that has to be bonded to the first veneer. Therefore, a
veneer corresponding to the preceding one is to be set
to a bonding position by manual operation for the first
bonding operation.

Further, when the thickness and width of the bond-
ed veneers are changed, a veneer corresponding to the
first veneer which is fed after the change is to be pre-
pared in the same manner described above.

Itis therefore another object of the present invention
to provided a method of transporting a veneer to a po-
sition where the veneer is to be bonded to the succeed-
ing veneer, even if there is no veneer corresponding to
the first veneer is provided in advance.

To accomplish the above-mentioned objects, a ve-
neer bonding apparatus for bonding veneers to each
other according the present invention comprises: a
bonding face machining device for machining both end
portions of a veneer to be bonded to bonding faces; a
bonding agent applying device for applying bonding
agent to at least one bonding face of the machined
bonding faces; an adjusting device for adjusting a front
end bonding face of a succeeding veneer to a rear end
bonding face of a preceding veneer such that a face side
of the preceding veneer with the applied bonding agent
and a backside of the succeeding veneer with the ap-
plied bonding agent are flush with each other; and a
pressurizing device for pressurizing the adjusted bond-
ing faces to each other.

Further, an unseasoned veneer bonding apparatus
for bonding veneers to each other according to the
present invention comprises: a bonding face machining
device for machining both end portions of an unsea-
soned veneer to be bonded to bonding faces; a drying
device for drying the machined bonding faces; a bond-
ing agent applying device for applying thermosetting
bonding agent to at least one bonding face of the dried
bonding faces; an adjusting device for adjusting a front
end bonding face of a succeeding unseasoned veneer
to a rear end bonding face of a preceding unseasoned
veneer such that a face side of the preceding unsea-
soned veneer with the applied thermosetting bonding
agent and a backside of the succeeding unseasoned ve-
neer with the applied thermosetting bonding agent are
flush with each other; and a pressurizing device for heat-
ing and pressurizing the adjusted bonding faces to each
other.

Still further, aveneer bonding apparatus for bonding
vene-ers to each other according to the present inven-
tion comprises: a veneer feeding device for feeding a
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veneerto be bondedto afollowing process while nipping
the veneer; a bonding face machining device for ma-
chining both end portions of the veneer to bonding faces
after the veneer feeding device nips the veneer; a ve-
neer transporting device for independently nipping the
veneer of which both ends are machined to the bonding
faces while the veneer is nipped by the veneer feeding
device, and after the nipping of the veneer by the veneer
feeding device is released, the veneer transporting de-
vice transporting the veneer while nipping the veneer; a
bonding agent applying device for applying bonding
agent to at least one bonding face of the machined
bonding faces; an adjusting device for adjusting a front
end bonding face of a succeeding veneer to a rear end
bonding face of a preceding veneer such that a face side
of the preceding veneer with the applied bonding agent
and a backside of the succeeding veneer with the ap-
plied bonding agent are flush with each other; a pressu-
rizing device for pressurizing the adjusted bonding faces
to each other; and a bonded veneers transporting de-
vice for nipping a train of the bonded veneers, and for
transporting the rear end bonding faces of the train of
the bonded veneers to a bonding position of the pres-
surizing device to prepare for bonding to the front bond-
ing faces of the succeeding veneers after the pressuriz-
ing device releases the nipping of the train of the bonded
veneers.

Further, a veneer bonding apparatus for bonding
unseasoned veneers to each other according to the
present invention comprises: a veneer feeding device
for feeding an unseasoned veneer to be bonded to a
drying device in a following process while nipping the
veneer, a bonding face machining device for machining
both end portions of the unseasoned veneer to bonding
faces after the veneer feeding device nips the unsea-
soned veneer; a drying device for independently nipping
the unseasoned veneer and drying the machined bond-
ing faces while the unseasoned veneer of which both
ends are machined to bonding faces is nipped by the
veneer feeding device; a veneer transporting device for
independently nipping the unseasoned veneer while the
veneer is nipped at least by the drying device, and after
the nippings of the unseasoned veneer by the veneer
feeding device and by the drying device are released,
the veneer transporting device transporting the unsea-
soned veneer while nipping the unseasoned veneer; a
bonding agent applying device for applying thermoset-
ting bonding agent to at least one bonding face of the
dried bonding faces; an adjusting device for adjusting a
front end bonding face of a succeeding veneer to a rear
end bonding face of a preceding veneer such that a face
side of the preceding veneer with the applied thermo-
setting bonding agent and a backside of the succeeding
veneer with the applied thermosetting bonding agent
are flush with each other; a pressurizing device for pres-
surizing the adjusted bonding faces to each other; and
a bonded veneers transporting device for nipping a
group of the bonded unseasoned veneers, and for trans-
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porting the rear end bonding faces of the group of the
bonded unseasoned veneers to a bonding position of
the pressurizing device to prepare for bonding to the
front bonding faces of the succeeding unseasoned ve-
neers after the pressurizing device releases the nipping
of the train of the bonded unseasoned veneers.

Still further, bonded veneers made by bonding ve-
neers to each other according to the present invention
characterized in that both end portions of the each ve-
neer to be bonded are machined such that shapes of
end faces are symmetrical about a straight line in a di-
rection of a thickness of the veneer which passes
through centers of parallel sides of the end face which
is in parallelto a direction that the veneer is bonded, and
the veneers are bonded after the bonding faces are ad-
justed such that a face side of a veneer and a backside
of the other veneer to be bonded are flush with each
other.

In the bonded veneers according to the present in-
vention, the shape to be symmetrical may be an isos-
celes trapezoid of which lower side is on the face side
of the veneer.

Further, in the bonded veneers according to the
present invention, the shape to be symmetrical can be
an isosceles trapezoid of which lower side is on the
backside of the veneer.

Further, bonded veneers made by bonding veneers
to each other according to the present invention char-
acterized in that both end portions of the each veneer
to be bonded are machined such that shapes of end fac-
es are symmetrical about a straight line perpendicular
to a direction of a thickness of the veneer which passes
through centers of parallel sides of the end face which
is in parallelto a direction that the veneer is bonded, and
the veneers are bonded after the bonding faces are ad-
justed such that a face side of a veneer to be bonded
and a backside of the other veneer to be bonded are
flush with each other.

Still further, bonded veneers made by bonding ve-
neers to each other according to the present invention,
both end portions of the each veneer to be bonded are
machined such that shapes of end faces are symmetri-
cal about an intersecting point of diagonal lines of an
end face which is in parallel to the bonding direction of
the veneer, and the veneers are bonded after the bond-
ing faces are adjusted such that a face side of a veneer
to be bonded and a backside of the other veneer to be
bonded are flush with each other.

In the bonded veneers according to the present in-
vention, the shape to be symmetrical may be a parallel-
ogram.

In the aforementioned bonded veneers according
to the present invention, the veneers to be bonded may
be unseasoned veneers.

Further, a method of transporting, with the veneer
bonding apparatus as claimed in claim 3, a first veneer
when veneers with substantially constant thickness in a
direction that the veneers are bonded according to the
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present invention, comprises the steps of: machining
both end portions of the veneer to bonding faces with
the veneer nipped by the veneer feeding device; inde-
pendently nipping the veneer of which both ends are
machined to the bonding faces by the veneer transport-
ing device whilethe veneer is nipped by the veneerfeed-
ing device, and after the nipping of the veneer by the
veneer feeding device is released, the veneer transport-
ing device transporting the veneer while nipping the ve-
neer; pressurizing a portion of a front end bonding face
by the pressurizing device when the front bonding face
of the veneer is transported to a bonding position of the
pressurizing device; releasing the nipping of the veneer
by the veneer transporting device, and after retreating
a predetermined distance the veneer transporting de-
vice nipping the veneer again; transporting the front end
bonding face by the veneer transporting device to a po-
sition where the bonded veneers transporting device is
capable of nipping the front bonding face when the pres-
surizing device releases the nipping of the veneer; and
transporting the rear end bonding face of the veneer by
the bonded veneers transporting device while nipping
the veneers to a bonding position of the pressurizing de-
vice to prepare for a bonding to the front end bonding
face of a succeeding veneer when the veneer transport-
ing device releases the nipping of the veneer after the
bonded veneers transporting device nips the veneers.

In the method of transporting described above it is
possible to further include the step of applying bonding
agent, by the bonding agent applying device, only to a
rear bonding face of the machined bonding faces.

A method of transporting, with the veneer bonding
apparatus as claimed in claim 4, a first veneer when ve-
neers with substantially constant thickness in a direction
in which the veneers are bonded according to the
present invention, comprises the steps of: machining
both end portions of the unseasoned veneer to bonding
faces with the unseasoned veneer nipped by the veneer
feeding device; independently nipping the unseasoned
veneer of which both ends are machined to the bonding
faces by the drying device while the veneer is nipped by
the veneer feeding device; independently nipping the
unseasoned veneer by the veneer transporting device
while the unseasoned veneer is nipped at least by the
drying device; transporting the unseasoned veneer
while nipping the unseasoned veneer after the nippings
of the veneer by the veneer feeding device and by the
drying device are released; pressurizing a portion of a
front end bonding face by the pressurizing device when
the front bonding face of the unseasoned veneer is
transported to a bonding position of the pressurizing de-
vice; releasing the nipping of the unseasoned veneer by
the veneer transporting device, and after retreating a
predetermined distance the veneer transporting device
nipping the unseasoned veneer again; transporting the
front end bonding face by the veneer transporting device
to a position where the bonded veneers transporting de-
vice is capable of nipping the front bonding face when
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the pressurizing device releases the nipping of the un-
seasoned veneer; and transporting the rear end bond-
ing face of the unseasoned veneer by the bonded ve-
neers transporting device while nipping the veneers to
a bonding position of the pressurizing device to prepare
for a bonding to the front end bonding face of a succeed-
ing veneer when the veneer transporting device releas-
es the nipping of the veneer after the bonded veneers
transporting device nips the unseasoned veneers.

Further, in the method of transporting a first veneer
when veneers with substantially constant thickness in a
direction in which the unseasoned veneers are bonded,
it is possible to further include the step of applying ther-
mosetting bonding agent, by the bonding agent applying
device, only to a rear bonding face of the machined
bonding faces.

A method of bonding veneers according to the
present invention comprises the steps of: machining
both end portions of each of the veneers to bonding fac-
es; applying bonding agent to at least one bonding face
of the bonding faces; adjusting the bonding faces such
that aface side of a veneer to be bonded and a backside
of the other veneer to be bonded are flush with each
other; and pressurizing the adjusted bonding faces to
each other to bond the veneers to each other.

In the above-mentioned method of bonding veneers
according to the present invention, the veneers to be
bonded may be unseasoned veneers.

Further, a method of bonding veneers according to
the present invention comprises the steps of: machining
both end portions of each of the unseasoned veneers
to bonding faces; drying the bonding faces and applying
thermosetting bonding agent at least one bonding face
of the dried bonding faces; adjusting the bonding faces
of each of the unseasoned veneers such that a face side
of a unseasoned veneer to be bonded and a backside
of the other unseasoned veneer to be bonded are flush
with each other; and heating and pressurizing the ad-
justed bonding faces to each other to bonded the un-
seasoned veneers o each other.

In the above-mentioned method of bonding veneers
according to the present invention, both end portions of
each of the each veneer may be machined such that
shapes of end faces are symmetrical about a straight
line in a direction of the thickness of the veneer which
passes through centers of parallel sides of the end face
which is in parallel to a direction that the veneer is bond-
ed.

Further, in the method of bonding veneers accord-
ing tothe present invention, the shape to be symmetrical
can be an isosceles trapezoid of which lower side is on
the face side of the veneer.

In the method of bonding veneers according to the
present invention described above, the shape to be
symmetrical can be an isosceles trapezoid of which low-
er side is on the backside of the veneer.

Still further, in the method of bonding veneers ac-
cording to the present invention, both end portions of
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the each veneer to be bonded are machined such that
shapes of end faces are symmetrical about a straight
line perpendicular to a direction of the thickness of the
veneer which passes through centers of parallel sides
of the end face which is in parallel to a direction that the
veneer is bonded.

In the aforesaid method of bonding veneers accord-
ing to the present invention, both end portions of the
each veneer to be bonded may be machined such that
shapes of end faces are symmetrical about an intersect-
ing point of diagonal lines of an end face which is in par-
allel to the bonding direction of the veneer.

In the above-mentioned method of bonding veneers
according to the present invention, the shape to be sym-
metrical can be a parallelogram.

With the present invention described above, even
if the veneers to be bonded are subject to disorder, the
disorders of the veneers work negative to each other,
which causes bonded veneers to have little disorder.

Further, even if unseasoned veneers which has little
disorder before dried but subject to disorder after dried,
are dried after bonded to each other, the disorders which
are to be generated on each of the veneers work nega-
tive to each other, which causes bonded veneers to
have little disorder in the same manner described
above.

Further, with the present invention described
above, after the bonding faces are dried, to the bonding
faces is applied thermosetting bonding agent, and then
the both bonding faces are adjusted to be heated and
pressurized, therefore, in comparison to the case that
unseasoned veneers are bonded to each other with the
bonding faces are not dried, the present invention pro-
vides considerably improved workability and productiv-
ity.

Still further, with the above-mentioned present in-
vention, a machining method is selectable to bond ve-
neers to each other in accordance with the characteristic
of the cut veneer itself and the condition of disorder of
the veneer, resulting in bonded veneers with improved
bonding accuracy.

Further, with the present invention described
above, even if a veneer corresponding to the first veneer
to be fed is not prepared in advance, the first veneer fed
tothe apparatus may automatically be transported tothe
bonding position to prepare for the bonding to the suc-
ceeding veneer.

In the accompanying drawings:

The-present invention will be more apparent from
the ensuring description with reference to the accompa-
nying drawing wherein:

Figure 1 is a schematic plan view of a veneer bond-
ing apparatus;

Figure 2 is a schematic cross-sectional front view
of the a veneer bonding apparatus taken alone the
line A-A in figure 1;

Figures 3a and 3b are a plan view and a front view
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for explaining a veneer feeding device and a bond-
ing face machining device;

Figure 4 is a cross-sectional front view for explain-
ing the delivery of a veneer from the veneer feeding
device to a drying device;

Figures 5a and 5b are a schematic cross-sectional
side view and a schematic cross-sectional front
view for explaining the drying process of bonding
faces by the drying device;

Figure 6 is a schematic cross-sectional front view
of a veneer transporting device for transporting a
veneer from the drying device;

Figure 7 is a schematic cross-sectional front view
for explaining the delivery of a veneer from the dry-
ing device to the veneer transporting device;
Figures 8a and 8b are a schematic cross-sectional
front view and a schematic partial plan view of a
bonding agent applying device for applying a bond-
ing agent to the bonding faces of a veneer;

Figure 9 is a front views of the veneer transporting
device and an adjusting device;

Figure 10 is a front view for explaining a method of
transporting a veneer;

Figures 11 to 22 are schematic cross-sectional side
views of the veneer transporting device, the adjust-
ing device, a pressurizing device, a bonded veneer
transporting device, a regular cutting device and the
like;

Figure 23 is a schematic plan view of another ve-
neer bonding device;

Figure 24 is a schematic cross-sectional front view
of the veneer bonding device taken along the line
B-Bin

Figure 23;

Figures 25a to 25e are perspective views of a ve-
neer of which both end portions are machined to
bonding faces with a variety kind of shapes;
Figures 26a to 26¢ are side views showing a con-
dition that each of the veneer in figures 25a to 25e
a bonded to each other;

Figure 27 is a perspective view for explaining a
process that the veneers are bonded to each other;
and

Figures 28a and 28b are perspective views showing
a condition that veneers are adjusted.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Embodiments of the present invention will be ex-
plained with reference to drawings.

Firstly, in the embodiments of the present invention,
an apparatus for and a method of bonding veneers to
each other will be explained. Figure 1 is a schematic
plan view for the explanation, and a cross-sectional view
taken along the line A-Ain the figure is illustrated in Fig-
ure 2 as a schematic plan cross-sectional view.

Hereinafter, following drawings are illustrated with
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devices in the system omitted, simplified, or changed in
their dimensions to an extent that the understanding of
the embodiments of the present invention is facilitated.

Numeral 1 is a veneer bonding apparatus for bond-
ing unseasoned veneers 3 to each other.

The veneer bonding apparatus 1 comprises: a ve-
neer feeding device 5 for transporting the unseasoned
veneers 3 while nipping the unseasoned veneers 3 to a
drying device described below in the following process;

a bonding face machining device 7 for machining
both end portions of the unseasoned veneer 3
which are in parallel to a direction that the unsea-
soned veneers 3 are transported while the veneer
feeding device 5 nips the unseasoned veneer 3;
the drying device 9 for drying the machined bonding
face of the unseasoned veneer 3 while nipping the
unseasoned veneer 3 while the veneer feeding de-
vice 5 nips the unseasoned veneer 3 of which both
end portions are machined to be the bonding faces;
a veneer transporting device 11 for nipping the un-
seasoned veneer 3 while the drying device 9 nips
the unseasoned veneer 3, and for transporting the
unseasoned veneer 3 to a pressurizing device de-
scribed below in the following process after the nip-
ping of the unseasoned veneer 3 by the drying de-
vice 9 is released;

a bonding agent applying device 13 for applying
thermosetting bonding agent to the bonding face of
at least one veneer which is dried while being
nipped by the veneer transporting device 11;

a bonding face adjusting device for adjusting a front
end bonding face of a succeeding veneer to a rear
end bonding face of a preceding unseasoned ve-
neer in such a manner that the face side of the pre-
ceding unseasoned veneer and the backside of the
succeeding unseasoned veneer are flush with each
other;

the pressurizing device 17 for bonding the adjusted
bonding faces to each other through heating and
pressurizing;

a bonded veneers transporting device 19 for nip-
ping the unseasoned veneers 3 (not shown) which
are bonded by the pressurizing device 17, and for
transporting the unseasoned veneers 3 to the bond-
ing position of the pressurizing device 17 for the
bonding of the rear bonding face of the unseasoned
veneer 31o the front bonding face of the succeeding
veneer after the nipping of the unseasoned veneer
3 by the pressurizing device 17 is released; and

a regular cutting device 21 for cutting the bonded
veneer to a predetermined length.

Figure 3 is a plan view for explaining the veneer
feeding device 5 and the bonding face machining device
7.

In the embodiments of the present invention, expla-
nation will be made in case that the unseasoned ve-
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neers 3 are bonded in a direction of fibers of the unsea-
soned veneer 3, that is, in case of the bonding along the
grain.

At first, the veneer feeding device 5 is provided on
a base 5a thereof with a holding surface table 5, and a
veneer supporting plate 5¢ which is vertically movable
through cylinders 5b. Further, the base 5a is supported
on route stands 5d (hereinafter referred to as "rails")
through translational bearings 5e (hereinafter referred
to as mere "bearings"), and further the base 5a is mov-
able along the rails 5d via a driving belt 5h which is con-
nected to and fixed to the base 5a through a pulley 5g
receiving driving force from a motor 5f.

Consequently, after the unseasoned veneer 3,
which is inserted manually or automatically, abuts a sup-
porting scale 5i and is positioned thereto, the veneer
supporting plate 5c¢ is elevated through the cylinders 5b
to press the unseasoned veneer 3 to the holding surface
table 5j, which causes the unseasoned veneer 3 to be
supported and secured to the holding surface table 5j.

As clearly understood from the drawings, a face of
the holding surface table 5] which contacts the upper
surface of the unseasoned veneer 3 is defined as a base
plane of transportation, and the position of the plane be-
comes a base line of transportation (referred to as mere-
ly "base line" in drawings) at the time of transportation
of the unseasoned veneer 3. Therefore, in the veneer
bonding apparatus 1 according to the embodiments of
the present invention, the unseasoned veneer 3 and the
bonded unseasoned veneer 3 are transported along the
base line of transportation.

When the unseasoned veneer 3 is supported and
secured in such a manner described above, the veneer
feeding device 5 starts transportation of the unseasoned
veneer 3 along the route stand 5d to the bonding face
machining device 7.

The bonding face machining device 7 is provided
with a motor 7b and a circular saw 7a which is rotated
by the motor 7b. The bonding face machining devices
7 are installed so as to inwardly tilt toward the both ends
of the route stand 5d as illustrated in the figure, so that
the circular saw 7a is able to machine the both end faces
of the unseasoned veneer 3, which are in parallel with
a direction in which the unseasoned veneer 3 is trans-
ported, to bonding faces with a shape of scarf (herein-
after merely referred to as "scarf-shaped bonding fac-
es"). The direction in which the circular saw 7a works is
set to be a direction into which tips of blades (not shown)
of the circular saw 7a cut the unseasoned veneer 3 from
the lower surface to the upper surface thereof. There-
fore, when the unseasoned veneer 3, which is support-
ed and secured by the veneer feeding device 5, is line-
arly fed toward the bonding face machining device 7,
the machining of the unseasoned veneer 3 at the both
sides thereof is started, and further feeding of the un-
seasoned veneer 3 allows the scarf-shaped faces to be
completely formed.

The scarf-shaped faces machined at that moment
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are machined in such a manner that the upper surface
of the unseasoned veneer 3 becomes a tip portion of
the scarf.

Figure 4 is a cross-sectional plan view for explaining
the delivery of the unseasoned veneer 3 from the veneer
feeding device 5 to the drying device 9.

The drying device 9 is provided with a lower hot
plate 9a and an upper hot plate 9b for pressurizing the
scarf-shaped bonding face from upside and downside
respectively while heating the face for drying; a lower
cylinder for vertically movably driving the lower hot plate
9a; an upper cylinder 9d for vertically movably driving
the upper hot plate 9b; reinforcing members 9e for con-
necting the both hot plates and the cylinder with each
other and for preventing the disorder of the hot plates
which may occur when the bonding faces are pressu-
rized. They are not illustrated, however, the hot plates
9a and 9b are provided with pipings to supply heat
source from the pipings to each of the hot plates through
vapor.

Nowthen, the unseasoned veneer 3 having the ma-
chining of the bonding faces thereof completed is trans-
ported to the drying device 9 through the veneer feeding
device 5. At that moment, the lower hot plate 9a and the
upper hot plate 9b stand by at positions far from the base
line of transportation of the unseasoned veneer 3. The
purpose of the above-mentioned construction is to pre-
vent the contact of the unseasoned veneer 3 and each
of the hot plates with each other even if the transported
unseasoned veneer 3 has disorder therein.

Next, after the unseasoned veneer 3 is transported
between the upper and lower hot plates, firstly, all lower
cylinders 9c are driven to elevate the lower hot plate 9a.
Then, the lower hot plate 9a stops at the moment that
the lower hot plate 9a contacts the lower face of the un-
seasoned veneer 3. This is because the vertical dimen-
sion of the lower hot plate 9a is determined so as to con-
tact the lower surface of the unseasoned veneer 3 at the
moment that the lower cylinder is extremely elevated.
As aresult, in case that the thickness of the unseasoned
veneer 3 is changed or the shape of the scarf-shaped
bonding faces are changed, the shape of the lower hot
plate 9a should be changed so as to be suitable for those
changes.

Next, all upper cylinders 9d excluding the central
cylinder are driven to lower the upper hot plate 9b. Then,
the upper hot plate 9b stops when the upper hot plate
9b reaches the upper surface of the unseasoned veneer
3 to pressurize and heat the bonding faces. This is be-
cause the press force of the upper hot plate is smaller
than that of the lower hot plate, so that it is impossible
to depress the lower hot plate 9a not in service at the
position where the lower cylinder is elevated to its high-
est level.

Further, at that moment, the unseasoned veneer 3
is continuously supported and secured through the ve-
neer feeding device 5.

Next, lowering of the cylinder 5b of the veneer feed-
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ing device 5 allows the supporting and securing of the
unseasoned veneer 3 and the veneer supporting plate
5c to be released. At that time, even if the supporting
and securing of the unseasoned veneer 3 and the ve-
neer feeding device 5 are released, the unseasoned ve-
neer 3 is continuously pressurized by the drying device
9, so that information which is important to accurately
conduct processing of the unseasoned veneer 3 after
the unseasoned veneer 3 is transported to the following
process, where information about relative position of the
unseasoned veneer 3 to the route stand 5d as the base
of transportation (hereinafter referred to as "veneer po-
sitioning information") will not be lost.

Next, when the upper cylinder 9d at the center is
driven, the unseasoned veneer 3 starts falling and stops
when the upper cylinder falls down to its lowest level.
This is because it is set in advance that the movement
of the central upper cylinder 9d permits the press force
of the upper hot plate 9b to become larger than that of
the lower hot plate 9a. As a result, the upper surface of
the unseasoned veneer 3, as explained below with ref-
erence to Figure 5, is positioned one stage lower than
the base line of transportation.

As described above, lowering of the unseasoned
veneer 3 from the base line of transportation by one
stage prevents the lost of the positioning information
due to the contact of the holding surface table 5j and the
veneer supporting plate 5c¢ to the unseasoned veneer 3
when the veneer feeding device 5 returns to it original
position to prepare for the insertion of the following un-
seasoned veneer 3 even if there is a disorder in the un-
seasoned veneer 3.

Figure 5 is a schematic cross-sectional front view
and a schematic cross-sectional side view for explaining
the drying of the bonding faces through drying device 9.
As understood from the schematic cross-sectional side
view, contact faces of the unseasoned veneer 3 and
each of the hot plates are designed such that the contact
faces between the unseasoned veneer 3 and the upper
hot plate 9b are flat plane where as those between the
unseasoned veneer 3 and the lower hot plate 9a is an
inclined surface corresponding to the scarf-shaped
bonding face.

Further, although no drawing is attached, in order
to secure the pressurizing and heating of the scarf-
shaped bonding surface through each of the hot plates,
at the pressurizing of the bonding face, the lower hot
plate 9ais formedto have an inclined surface which gen-
erates a little clearance (about 0.5 mm) between the hot
plates.

The lower hot plate 9a and the upper hot plate 9b
are settobe 160°C to 170°C through vapor. Further, the
cylinder pressure at the pressurizing and heating of the
scarf-shaped bonding face is set to be from 7 atoms to
8 atoms. Then, the bonding face is dried under the afore-
mentioned conditions to obtain desired drying condition
after about 12 seconds.

Next, Figure 6 is a schematic cross-sectional front
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view of the veneer transporting device 11 for transport-
ing the unseasoned veneer 3, of which bonding faces
are completely dried, from the drying device 9, and Fig-
ure 7 is a schematic cross-sectional front view for trans-
porting the unseasoned veneer 3 from the drying device
9 to the veneer transporting device 11.

Firstly, the veneer transporting device 11 nips the
unseasoned veneer 3 while the drying device 9 nips the
unseasonedveneer 3, and is provided with the adjusting
device 15 to transport the unseasoned veneer 3 to a
pressurizing device in the following process after the
drying device 9 releases the nipping of the unseasoned
veneer 3.

The veneer transporting device 11 is provided on a
base 11a thereof with a holding surface table 11j, and a
veneer supporting plate 11¢ which is vertically movable
through cylinders 11b. Further, like the veneer feeding
device 5, the base 11aof the feeding device is supported
on rails 11d through bearings 11e, and further, although
drawings are omitted, the base 11a is movable along
the rails 11d via a driving belt which is connected to and
fixed to the base 11a through a pulley receiving driving
force from a motor.

Next, inthe adjusting device 15, the veneer support-
ing plate 11c¢, the cylinder 11b, the holding surface table
11jandthe like are connected to a main body 15a of the
adjusting device 15 through the connecting shaft 15b.

Further, the connecting shaft 15b receives driving
force from the adjusting device 15 provided on the main
body 15a and is rotatable about the axis 15d of rotation
of the connecting shaft 15b to an arbitrary position. As
aresult, the rotation of the connecting shaft 15b causes
the veneer supporting plate 11c, cylinder 11b, and the
holding surface table 11jto simultaneously be rotated to
arbitrary positions.

In this connection, the level of the axis 15d of rota-
tion is set to be a position where it is lowered by a half
of the maximum thickness of the veneer from the level
of the holding surface table 11jas the base line of trans-
portation.

That is, in the embodiments of the present inven-
tion, the thickness of the unseasoned veneers which are
bonded to each other is set to be 3mm to 6mm. There-
fore, the level of a center line of rotation 15d is set to be
at a position lower by 3mm, that is, by a half of 6mm of
maximum thickness of veneers than the base plane of
transportation. The reason why the height of the center
line 15d of rotation is determined in such a manner as
described above will be explained below.

Next, referring to Figure 7, a method of delivering
the unseasoned veneer 3 from the drying device 9 to
veneertransporting device 11 will be explained. This de-
livering method is basically performed in a manner re-
verse 1o that explained with reference to Figure 4.

The unseasoned veneer 3 is pressurized and heat-
ed by the lower hot plate 9a and the upper hot plate 9b
at a position one stage lower than the base line of trans-
portation, so that the veneer transporting device 11
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(which is indicated by the two-dot chain line in the figure)
in which the cylinder 11b is lowered to lower the veneer
supporting plate 11¢ proceeds without contacting the
unseasoned veneer 3.

After the veneer transporting device 11 proceeds to
the delivering position and stops at this position, firstly,
the press by the central upper cylinder 9d of the drying
device 9 is ceased to elevate the upper cylinder 9d. As
aresult, the pressure to the lower hot plate 9a becomes
larger than that to the upper hot plate 9b, so that the
lower cylinder 9c¢ is elevated to the highest position and
stops at this position. Therefore, the unseasoned ve-
neer 3 stops at a position where the unseasoned veneer
3 is in contact with the holding surface table 11j.

Then, the cylinder 11b of the veneer transporting
device 11 is operated to elevate the veneer supporting
plate 11c, allowing the unseasoned veneer 3to be pres-
surized to the holding surface table 11j and to be situat-
ed thereon.

Then, all lower cylinders 9c¢ of the drying device 9
are lowered, and all remaining upper cylinders 9d are
elevated to release the state that the unseasoned ve-
neer 3is pressurized and heated by the upper and lower
hot plates. At that moment, even if the sustainment of
the unseasoned veneer 3 and the drying device 9 are
canceled, the pressurizing and the sustaining by the ve-
neer transporting device 11 are carried out before the
releasing, which permits the delivery of the unseasoned
veneer 3 without loosing the veneer positioning informa-
tion.

Figure 8 are a schematic cross-sectional front view
and a schematic partial plan view of the bonding agent
applying device 13 for applying bonding agent to the
scarf-shaped bonding faces of the unseasoned veneer
3.

Firstly, the bonding agent applying device 13 com-
prises: bonding agent applying rolls 13a; thermosetting
bonding agent 13b (hereinafter referred to as "bonding
agent"); vessels 13c for storing the bonding agent 13b:
adjusting plates for adjusting the amount of the bonding
agent 13b; and motors 13e for rotating the bonding
agent applying rolls 13.

The bonding agent applying rolls 13a are installed
to apply the thermosetting harden agent 13b to the scarf
bonding faces of the unseasoned veneer 3, and the
shape of the outer peripheral surface of the bonding
agent applying roll 13a which contacts the scarf bonding
face corresponds to the inclination of the scarf bonding
face. The bonding agent applying roll 13 is driven and
rotated by the motor 13e to apply the bonding agent to
the scarf bonding face of the unseasoned veneer 3. Al-
though it is not illustrated in the figures, the outer pe-
ripheral surface of the bonding agent applying roll 13a
is formed therein with a suitable number of channels
along a direction in which the bonding agent applying
roll 13a rotates. As a result, not only adhesion of the
thermosetting bonding agent 13b to the bonding agent
applying roll 13ais improved, but also the application of
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the thermosetting bonding agent 13b to the scarf boding
face are stably be carried out.

The adjustment of the bonding agent 13b to the
scarf-shaped bonding face is carried out by moving the
adjusting plate 13d to make a clearance between the
adjusting plate 13d and the bonding agent applying roll
13a, and by adjusting the clearance. Therefore, the
plenty of bonding agent 13b adhered to the outer pe-
riphery of the bonding agent applying roll 13a is scraped
off except for the amount of the bonding agent 13b which
passes through the clearance.

Although it is not illustrated again in the figures, a
mounting stand for fixing and holding each of the motors
13e thereon is connected to the cylinder so that each of
the motors 13e is movable along a direction perpendic-
ular to the direction in which the unseasoned veneer 3
is transported, and if occasion demands, the mounting
stands are to be controlled so as to separately move
between a bonding agent applying position where each
of the bonding agent applying rolls 13a contacts the
scarf bonding face, and a retreated position where the
bonding agent applying roll 13a does not contact the
scarf bonding face. Therefore, when itis desired that the
thermosetting bonding agent 13b is applied to the scari-
shaped bonding faces at both end portions of the un-
seasoned veneer 3 or to either one of the scarf-shaped
bonding faces, the bonding agent applying rolls 13 are
properly controlled to move to the applying positions.

Then, the unseasoned veneer 3 which is delivered
from the drying device 9 to the veneer transporting de-
vice 11 is extracted from the drying device 9 due to the
movement of the veneer transporting device 11. Then,
at the moment the unseasoned veneer 3 during trans-
portation passes through the bonding agent applying
device 13, the scarf-shaped bonding face contacts the
bonding agent applying roll 13a, which applies the ther-
mosetting bonding agent 13b to the scarf-shaped bond-
ing face.

Next, as for a direction and speed of the rotation of
the bonding agent applying roll 13a, the direction of the
rotation is the same as that in which the unseasoned
veneer 3 is transported, and the speed is set to be slow-
er than that in which the unseasoned veneer 3 is trans-
ported. That is, in case that the rotational speed is faster
than that of the transportation, the thermosetting bond-
ing agent 13b is allowed to only collect between the un-
seasoned veneer 3 and the bonding agent applying roll
13a so that it is difficult for the thermosetting bonding
agent 13b to be applied to the bonding face. Further, in
case that the rotational speed is in synchronization with
the speed of transportation, the state of application is
improved in comparison to the case that the rotational
speed is faster. However, the amount of bonding agent
13b applied to the scarf-shaped bonding face was un-
stable.

Figures 9 and 10 are a front view of the adjusting
device 15 for adjusting the front end bonding face of a
succeeding veneertothe rear end bonding face of a pre-
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ceding veneer in such a manner that the face side of the
preceding unseasoned veneer 3 and the inner face of
the succeeding unseasoned veneer 3 are flush with
each other, and a front view of the veneer transporting
device 11 for transporting the unseasoned veneers 3 to
the pressurizing device 17 for bonding the adjusted
bonding faces through heating and pressurizing.

In this connection, Figure 9 is a drawing for explain-
ing a case that the preceding unseasoned veneer 3
does not stand by in the pressurizing device 17, that is,
a method of transporting the first unseasoned veneer 3
to be bonded. Further, Figure 9 also explains a method
of transporting odd-numbered unseasoned veneer 3
from the first unseasoned veneer 3.

Figure 10 is a drawing for explaining a case that the
preceding unseasoned veneer 3 stands by in the pres-
surizing device 17, that is, a method of transporting the
second unseasoned veneer 3 from the first unseasoned
veneer 3 1o be bonded, and a method of transporting
even-numbered unseasoned veneer 3 from the first un-
seasoned veneer 3.

As clearly understood from Figure 1, the unsea-
soned veneer 3 is transported by the veneer transport-
ing device 11 on the route stand 5d and the rail 11d, and
then, the direction in which the unseasoned veneer 3 is
transported is converted to a direction perpendicular to
the previous transporting direction, that is, a direction
that the bonding faces are adjusted, and the unsea-
soned veneer 3 is transported to the pressurizing device
17.

As a result, the thermosetting bonding agent 13b is
applied to the unseasoned veneer 3, which is delivered
from the drying device 9 to the veneer transporting de-
vice 11 while being transported on the route stands 5d
by the driving pulley 11p receiving driving force from the
motor 11r through a driving belt 11qg, which is connected
to and secured to the base 11a, and then, after the ve-
neer transporting device 11 is transferred to the rails
11d, the veneer transporting device 11 stops at a pre-
determined position and is changed in its transporting
direction to a direction perpendicular to the direction in
which the unseasoned veneer 3 is transported, and the
veneer transporting device 11 is transported to the pres-
surizing device 17 together with the rails 11d.

The above-mentioned operation is carried out to ad-
just the front end bonding face of the succeeding unsea-
soned veneer 3 to the rear end bonding face of the pre-
ceding unseasoned veneer 3.

In Figure 9, reference symbols 11f are cylinders for
moving the veneer transporting device 11 in a direction
perpendicular to the rails 11d to the pressurizing device
17, and the cylinders 11f are connected to rail stands
11i for supporting the rails 11d, and the rail stands 11i
are mounted on rails 11g through bearings 11h.

In this connection, reference symbols 11k and 11m
are positioning stoppers for the veneer transporting de-
vice 11 in a direction in which the unseasoned veneers
3 are bonded, that is, a direction perpendicular to the
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rails 11d. Normally, the rail stands Ili are urged by the
cylinders 11f such that the bearings 11h of the rails 11g
abut the stoppers 11k.

Further, the functions and effects of the stoppers
11m are described below.

Figures 11 to 22 are schematic cross-sectional side
views of the veneer transporting device 11, the adjusting
device 15, the pressurizing device 17, the bonded ve-
neers transporting device 19, the regular cutting device,
and the like.

Further, the above-mentioned figures are also
schematic cross-sectional side views for explaining the
motion of bonding the unseasoned veneers 3 after the
unseasoned veneers 3 are transported to the pressuriz-
ing device 17 one after another in the embodiments of
the present invention.

In Figure 11, reference symbols 17f, 17g are a lower
veneer supporting plate and an upper veneer supporting
plate mounted to the pressurizing device 17, and the
lower hot plate 17a and the upper hot plate 17b pressu-
rize and support the unseasoned veneer 3 before the
fed unseasoned veneer 3 is being pressurized and heat-
ed. As aresult, the unseasoned veneers 3 can be bond-
ed with the veneer positioning information before the
bonding being securely stored.

Further, when the pressure and heating by the lower
hot plate 17a and the upper hot plate 17b are released,
even if each of the hot plates and the unseasoned ve-
neer 3 are adhered to each other due to bonding agent
overflowing the bonding faces, the pressure by the up-
per and lower hot plates 17aand 17b are released under
the condition that portions of the unseasoned veneer 3
adjacent to the boding faces are pressurized and sup-
ported by the upper and lower supporting plates 171,
179, there is no shift of the bonded unseasoned veneer
at releasing of the adhering, which permits the upper
and lower hot plates to be removed from the unsea-
soned veneer 3 without loosing the veneer positioning
information.

Now then, reference symbol 17h is a cylinder for
vertically moving the lower veneer supporting plate 171,
and 17i shows a cylinder for vertically moving the upper
veneer supporting plate 17g. Further, in order to adjust
to the base line of transportation of unseasoned ve-
neers, the level of the upper veneer supporting plate 17g
is set to coincide the level of the base line of transpor-
tation under a state that the cylinder 17h is extended to
its maximum length.

For this reason, the pressure of the lower veneer
supporting plate 17f is set in advance to be smaller than
that of the upper veneer supporting plate 17g.

Next, reference symbol 19 is the bonded veneer
transporting device for transporting the unseasoned ve-
neer 3 1o the bonding position in the pressurizing device
17 (hereinafter referred to as "bonding position") to pre-
pare for the bonding between the rear end bonding face
of the unseasoned veneer 3, which is bonded as de-
scribed above, and the front bonding face of the suc-
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ceeding veneer. The bonded veneers transporting de-
vice 19 is mounted on the rail 19e through the bearings
19f and is movable along the rail 19e through a driving
pinion 19g, which receives the driving force from a motor
(not shown) and rack gear not shown.

Reference symbols 19a, 19b are a lower bonded
veneers supporting plate and an upper bonded plate
supporting plate which are mounted to the bonded ve-
neers transporting device 19 to pressurize and support
the bonded unseasoned veneer 3. Therefore, the un-
seasoned veneer 3 is transported to the bonding posi-
tion under the condition that the veneer positioning in-
formation of the bonded unseasoned veneer 3 is se-
curely stored to prepare for the bonding of the rear bond-
ing face to the front end bonding face.

Reference symbol 19¢ is a cylinder for vertically
moving the lower bonded veneers supporting plate 19a,
and 19d shows a cylinder for vertically moving the upper
bonded veneers supporting plate 19b.

In this case also, in order to adjust to the base line
of the unseasoned veneer, the level of the upper bonded
veneers supporting plate 19b is set to be the level of the
base line of transportation under the condition that the
cylinder 19d extended to its maximum length.

As a result, the pressure of the lower bonded ve-
neers supporting plate 19a is set in advance to be small-
er than that of the upper bonded veneers supporting
plate 19b.

Next, the regular cutting device 21 for cutting the
bonded unseasoned veneer to predetermined length
will be explained. The regular cutting device 21 is
mounted to the bonded veneers transporting device 19,
and is moved on the rail 19e in synchronization with the
movement of the bonded veneers transporting device
19.

Further, the regular cutting device 21 is mounted to
the rail 21e, which is disposed in a direction perpendic-
ular to the direction that the bonded unseasoned veneer
3 is transported, through the bearings 21f, and is mov-
able along the rail 21e through a feeding device (not
shown) receiving driving force from a motor (not shown).

Reference symbol 21a is a circular saw for cutting
the bonded unseasoned veneer to a predetermined
length, and is rotated by the motor 21b. On the mounting
plate 21g attached to the bearing 21f is mounted the cyl-
inder 21c for vertically rotating the circular saw 21a
about the supporting point 21d. Then, only when the un-
seasoned veneer 3 is cut to a predetermined length, the
cylinder 21¢ lowers the circular saw 21a to cut it to a
predetermined length. Reference numeral 21h is dust
collecting cover for collecting chips which are generated
at the cutting operation through a dust collector (not
shown). Reference symbols 21iand 21j are guide plates
for guiding the bonded unseasoned veneers to a piling
device (not shown) in the following process.

Then, a method of transporting the unseasoned ve-
neer 3 and a method of bonding the unseasoned veneer
3 with the veneer bonding apparatus 1 will be explained
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with reference to Figures 11 to 22.

Firstly, the unseasoned veneer 3 illustrated in Fig-
ure 11 is the first one of veneers which are to be bonded.
Therefore, no unseasoned veneer is transported to the
pressurizing device 17 to stand by for the bonding op-
eration.

When the first unseasoned veneer 3 is transported
to a position shown in Figure 9 (hereinafter referred to
as "standby position for bonding"), as illustrated in Fig-
ure 12, the cylinder 11f is operated to transport the un-
seasoned veneer 3 to the pressurizing device 17, and
then, the lower hot plate 17a and the upper hot plate
17b nip a portion of the unseasoned veneer 3 adjacent
to the front end bonding face. At that moment, in order
to adjust the base line of transportation of the unsea-
soned veneer 3, the heights of the upper hot plate 17b
and the base line of transportation coincide with each
other under the condition that the cylinder 17d is ex-
tremely stretched.

Consequently, the pressure of the cylinder and the
like are set such that the pressure of the lower hot plate
17a becomes smaller than that of the upper hot plate
17b.

Next, as illustrated in Figure 13, the cylinder 11b of
the veneer transporting device 11 is operated under the
condition that the lower hot plate 17a and the upper hot
plate 17b nip the unseasoned veneer 3 at the portion
adjacent to the front end bonding face thereof to lower
the veneer supporting plate 11¢ to release the support-
ing and fixing of the unseasoned veneer 3.

Then, in ordertotransport the rear end bonding face
to the bonding position between the lower hot plate 17a
and the upper hot plate 17b, firstly, the cylinder 11f is
operated to cause the veneer transporting device 11 to
return to the standby position to transport the rear bond-
ing surface of the unseasoned veneer 3. However, if the
veneer transporting device 11 is completely returned to
the standby position for bonding, the position can not
permit the rear end bonding face of the unseasoned ve-
neer 3 to be nipped, so that the positioning stopper 11m
is elevated by a cylinder (not shown) and to stand by at
that position, and the bearing 11h abuts the positioning
stopper 11m and stops there, causing the veneer trans-
porting device 11 to stop at the position where the por-
tion of the unseasoned veneer 3 adjacent to the rear
end bonding face is to be nipped.

Then, when the operation of the cylinder 11b allows
the veneer supporting plate 11¢ to nip the portion of the
unseasoned veneer 3 adjacent to the rear bonding face,
the operation of the cylinder 11f allows the veneer trans-
porting device 11 to start the transportation of the un-
seasoned veneer 3 toward the pressurizing device 17
again.

Now then, the positioning stopper 11m is used only
to transport the rear end bonding face of the first unsea-
soned veneer 3 to the boding position. In other cases,
the positioning stopper 11m is urged by the cylinder 11f
s0 as 1o cause the positioning stopper 11k to abut the
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11

bearing 11h, and the standby position for bonding is ob-
tained in which the route stand 5d and the rail 11d are
aligned on a straight line.

The unseasoned veneer 3 is transported as de-
scribed above is, as illustrated in Figure 14, nipped by
the lower hot plate 17a and the upper hot plate 17b of
the pressurizing device 17, and the portion of the un-
seasoned veneer 3 adjacent to the front end bonding
face is nipped by the lower bonded veneers supporting
plate 19a and the upper bonded veneers supporting
plate 19b of the bonded veneers transporting device 19.

As a result, the veneer positioning information
which has been obtained is to be stored.

After that, it is not illustrated in figures, however, the
fixing and supporting of the unseasoned veneer 3
through the veneer transporting device 11 and the pres-
surizing device 17 are released.

Then, as indicated in Figure 15, the unseasoned ve-
neer 3 which is fixed and supported at the portion of the
front end bonding face thereof is transported in such a
manner that the rear end bonding surface thereof is ad-
justed to the bonding position by the movement of the
bonded veneers transporting device 19. Then, the ve-
neer transporting device 11 returns to the standby posi-
tion for bonding to prepare for the next unseasoned ve-
neer 3 to be bonded.

Next, as illustrated in Figure 16, the unseasoned ve-
neer 3 transported to the bonding position is fixed and
supported through the lower veneer supporting plate 17f
and the upper veneer supporting plate 17g of the pres-
surizing device 17 to prepare for the bonding to the suc-
ceeding unseasoned veneer 3.

The succeeding unseasoned veneer 3 transported
by the veneer transporting device 11 is reversed by the
adjusting device 15 in such a manner that the face side
of the preceding unseasoned veneer 3and the backside
of the succeeding unseasoned veneer 3 are flush with
each other, and then the unseasoned veneers 3 are
transported to the standby position for bonding. As al-
ready explained with reference to Figure 6, in the ad-
justing device 15, to a main body 15a of the adjusting
device 15 is connected the veneer supporting plate 11c,
the cylinder 11b, the holding surface table 11j, and the
like through the connecting shaft 15b, and the connect-
ing shaft 15b is rotatable about the axis 15d of rotation
of the connecting shaft 15b due to the driving force of
the motor 15¢ to an arbitrary position, so that the rotation
of the connecting shaft 15b causes the unseasoned ve-
neer 3 to be rotatable to an arbitrary position.

Therefore, after the bonding faces are machined,
the unseasoned veneer 3 to which at least one bonding
face is applied the bonding agent is reversed by the ad-
justing device 15 before reaching the standby position
for bonding .

Now then, the axis 15d of rotation is set to be a po-
sition 3mm, that is, a half of the maximum thickness to
be bonded, lower than the base line of transportation.
Therefore, in the embodiments of the present invention,
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the thickness of the unseasoned veneer is between
3mm and 6mm, therefore, in case that the thickness is
6mm, when the unseasoned veneer 3 is reversed in
such a manner as to allow the face side of the preceding
unseasoned veneer 3 and the backside of the succeed-
ing unseasoned veneer 3 to be flush with each other,
which causes each of the bonding faces to have the
same level.

In the case of an unseasoned veneer with 3mm of
thickness, the level of the veneers becomes lower than
the preceding unseasoned veneer 3 by the thickness of
the veneer, if the succeeding unseasoned veneer is re-
versed, since the diameter of the axis 15d of rotation is
set 3mm lower. However, if the unseasoned veneers 3
are bonded after adjusted, problems such as deflection
of the bonding faces will not arise.

If the distance between the base line of transporta-
tion and the axis 15d of rotation is set to be shorter than
3mm, which is a half of the maximum thickness of the
veneers to be bonded, for instance 2mm, when the front
end bonding face of the succeeding unseasoned veneer
3 is adjusted to the rear end bonding face of the preced-
ing unseasoned veneer 3 with 6mm of thickness, al-
though it is not illustrated in figures, the bonding faces
abut with each other before the front end bonding face
of the succeeding unseasoned veneer 3 reaches the ad-
justing position, so that if the scarf-shaped bonding face
is broken or the bonding faces are bonded under the
condition described above, problems such as genera-
tion of tiered portion on the bonding face may arise.

Next, Figure 17 shows a condition that the front end
bonding face of the succeeding unseasoned veneer 3
is adjusted to the rear end bonding face of the preceding
unseasoned veneer 3. For example, when all unsea-
soned veneer 3 which are transported by the veneer
feeding device 5 are transported with their face sides
turning upward, as a matter of course, the upper surface
of the first unseasoned veneer 3 to be bonded is the
face side, and the upper surface of the succeeding un-
seasoned veneer 3 becomes the backside thereof.

The unseasoned veneers 3 are adjusted after re-
versed, so that the unseasoned veneers 3 are adjusted
in such a manner that the face side of the preceding un-
seasoned veneer 3 and the backside of the succeeding
unseasoned veneer 3 are flush with each other.

Next, Figure 18 shows a condition that the bonding
faces are pressurized and heated by the lower hot plate
17a andthe upper hot plate 17b after the front end bond-
ing face. of the succeeding unseasoned veneer 3 is ad-
justed to the rear end bonding face of the preceding un-
seasoned veneer 3. To the lower hot plate 17a and the
upper hot plate 17b, although it is not illustrated in fig-
ures, vapor pipes are arranged, and from the pipes, heat
source is supplied to each of the hot plates through va-
por, and the temperature of the hot plates are set to be
between 160°C and 170°C.

Further, the pressure of the cylinder at the pressur-
ing and heating of the scarf-shaped bonding face is be-
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tween 7 atoms and 8 atoms, and when handling soft ma-
terial such as Japanese ceder, the pressure is lowered
to be 4 atoms to 5 atoms to prevent low yield rate due
to deformation of the material.

Then, under the above-mentioned conditions, the
bonding faces are pressurized and heated for approxi-
mately 15 seconds.

The bonding agent applied to the bonding faces is
hardened due to the thermal conduction from the sur-
face of the veneer adjacent to the bonding faces, so that
it is impossible to completely harden the bonding agent
at the central portion of the bonding faces for such short
period of time, that is, 15 seconds. However, the bond-
ing agent near the surface of the bonding face is suffi-
ciently hardened. Therefore, even if the bonding agent
at the central portion of the bonding faces is not com-
pletely hardened, it was possible to secure a strength
enough to prevent the bonding faces from being re-
moved when handling the unseasoned veneers bonded
in the above-mentioned manner in the following proc-
ess.

When pressurizing and heating of the bonding fac-
es start, the veneer transporting device 11 releases the
fixing and supporting of an unseasoned veneer. Then,
the veneer transporting device 11 rotates the reversed
adjusting device 15 again to return it to an original po-
sition, and the veneer transporting device 11 moves to-
ward the drying device 9 to transport the succeeding un-
seasoned veneer which is to be bonded next.

Next, Figure 19 shows a condition that the bonded
unseasoned veneers 3 through heating and pressuriz-
ing (hereinafter referred to as "a train 30 of bonded ve-
neers") are transported to the bonding position to pre-
pare for the adjustment of the rear end bonding face
thereof to the front end bonding face of the succeeding
veneer.

When the pressuring and heating of the bonding
face are completed, the lower hot plate 17a and the up-
per hot plate 17b first cancel the state of pressuring and
heating. Then, the fixing and supporting by the lower ve-
neer supporting plate 17f and upper veneer supporting
plate 17g are canceled.

The above operation is carried out because, sepa-
ration of the bonding becomes easy while the veneer
positioning information is prevented from being lost,
even if the bonding agent which overflows the bonding
faces causes the hot plates and the unseasoned veneer
to adhere to each other as described above.

Then, the bonded veneers transporting device 19
transports the rear end bonding faces of the train 30 of
bonded veneers to the bonding position to prepare for
the adjustment to the front end bonding faces of the suc-
ceeding unseasoned veneers 3.

The train 30 of bonded veneers are supported by
the lower bonded veneers supporting plate 19a and up-
per bonded veneers supporting plate 19b, so that the
veneer positioning information under transportation is
continuously maintained.
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On the other hand, the veneer transporting device
11 transports the succeeding unseasoned veneer 3
from the drying device 9 and stands by at the standby
position for bonding.

The unseasoned veneer 3 is the third veneer from
a veneer which is to be bonded first. Therefore, the un-
seasonedveneer 3 is not rotated by the adjusting device
15.

Then, Figure 20 shows a condition that after the
front end bonding face of the succeeding third unsea-
soned veneer 3 and the rear end bonding face of the
precedingtrain 30 of bonded veneers, the bondingfaces
are pressed and heated by the lower hot plate 17a and
the upper hot plate 17b.

Next, Figure 21 shows a condition that in order to
transport the rear end bonding faces of the train 30 of
bonded veneers to prepare for the bonding to the front
end bonding face of the fourth unseasoned veneer 3
from the unseasoned veneer 3 which is to be bonded
first, that is, even numbered unseasoned veneer (here-
inafter referred to as "even numbered unseasoned ve-
neer), the fixing and supporting by the lower bonded ve-
neers supporting plate 19a and the upper bonded ve-
neers supporting plate 19b are temporarily canceled,
and then the bonded veneers transporting device 19 is
moved toward the pressurizing device 17 by the width
of the unseasoned veneer 3, and the unseasoned ve-
neer 3 is fixed and supported by the lower bonded ve-
neers supporting plate 19a and the upper bonded ve-
neers supporting plate 19b again.

Although it is not illustrated in figures, the succeed-
ing even-numbered unseasoned veneers are reversed
by the adjusting device 15 as described above, and
standby thereon.

Then, Figure 22 shows a condition that the train 30
of bonded veneers are cut to predetermined length by
the regular cutting device 21 since the train 30 of bonded
veneers acquires the predetermined length.

When the train 30 of bonded veneers in which the
face sides of the unseasoned veneers and the back-
sides of the unseasoned veneers are alternately adjust-
ed and bonded acquire the predetermined length, the
movement of the bonded veneers transporting device
19 is ceased to stop the transportation of the train 30 of
bonded veneers.

Then, after the pressurizing and supporting of the
train 30 of unseasoned veneers by the lower and upper
bonded veneers supporting plate 19a, 19b are can-
celed, the bonded veneers transporting device 19 is
moved to transport the circular saw 21a to a position
corresponding to the predetermined length for cutting.

Then, after the train 30 of bonded veneers are pres-
surized and supported again by the lower bonded ve-
neers supporting plate 19a and the upper bonded ve-
neers supporting plate 19b, the cylinder 21¢ is operated
to lower the train 30 of bonded veneers to the position
where it can be cut by the circular saw 21a, and although
it is not illustrated in figures, the unseasoned veneer 3

EP 0 819 507 A2

10

20

25

30

35

40

45

50

55

13

24

is cut to a predetermined length while the rail 21e is
moved by a transporting device receiving driving force
from a motor in a direction perpendicular to the direction
in which the unseasoned veneer 3 is transported.

When the cutting is finished, the cylinder 21¢ is op-
erated to elevate the circular saw 21a to move the cir-
cular saw 21a to a predetermined position to complete
the regular cutting operation.

In the embodiments of the present invention de-
scribed above, the explanation was made for mainly an
apparatus for and a method of bonding unseasoned ve-
neers 1o each other. Next, another apparatus for and a
method of bonding dried veneers to each other will be
explained with reference to drawings.

Figure 23 is a schematic plan view for the above
explanation, and the cross section taken along the line
B-B is shown in Figure 24 as a schematic cross-section-
al plan view.

Reference symbol 1'is a veneer bonding apparatus
for bonding veneers 3' to each other. In this embodi-
ment, the veneer 3' is not limited to a dried veneer.

The veneer bonding apparatus 1' is explained by
indicating difference between the veneer bonding appa-
ratus 1' and the veneer bonding apparatus 1 which is
explained with reference to Figures 1 to 22.

Firstly, the veneer bonding apparatus 1' is not pro-
vided with a device corresponding to the drying device
9 shown in Figure 1 and 2. This is because the veneer
3'tobe bonded is already dried, so that it is unnecessary
to dry machined bonding faces thereof by the bonding
face machining device 7 as a matter of course.

As a result, after both end portions of the veneer 3'
to be bonded are machined by the bonding face machin-
ing device 7, bonding agent is applied to at least one
bonding face of the machined bonding faces by the
bonding agent applying device 13, and then, the front
end bonding face of a succeeding veneer is adjusted to
the rear end bonding face of a preceding veneer by the
adjusting device 15 in such a manner that the face side
of the preceding veneer 3' with bonding agent and the
backside of the succeeding veneer 3' with bonding
agent are flush with each other, and then, the veneers
3" are bonded to each other through cooling press, cold
press, and hot press.

The bonding agent used in this process are urea
resin, melamin-urea resin, phenolic plastic, resorcinor
resin as thermosetting bonding agent, and hot-melt
bonding agent as thermoplastic bonding agent.

In case that the veneer 3' is an unseasoned veneer,
naturally, machined bonding faces are normally dried by
the drying device 9. However, even if the bonding faces
are not dried, it is possible to bond the unseasoned ve-
neers o each other by selecting polyurethane bonding
agent or water-vinyl-urethane bonding agent as a hu-
midity-setting type bonding agent, which hardens due
to the reaction with water in the unseasoned veneer, as
a bonding agent used in the bonding agent applying de-
vice 13 in the following process.
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With those bonding agent, the unseasoned veneers
may be bonded through cold press or heat press.

Further, as a method of bonding utilizing water con-
tainedinthe unseasoned veneer, powder bonding agent
such as polyvinyl alcohol is adhered to the bonding fac-
es of the unseasoned veneer, and the bonding faces are
heated and pressed so as to be bonded.

In the veneer bonding apparatus 1 described
above, the veneer transporting device 11 separately
nips the unseasoned veneer 3 while the drying device
9 nips the unseasoned veneer 3. In this embodiment
however, there is no such device corresponding to the
drying device 9 as described above. Therefore while the
veneer feeding device 5' nips the veneer 3', the veneer
transporting device 11' with the adjusting device 15 sep-
arately nips the veneer 3'.

Consequently, in order to secure a space for simul-
taneously nipping the veneer 3' through those devices,
the shape and construction of the veneer supporting
plate 5¢c and the holding surface table 5j shown in Figure
3 and the veneer supporting plate 11¢ and the holding
surface table 11j shown in Figure 6 are changed.

The difference between the veneer bonding appa-
ratus 1' and the veneer bonding apparatus 1 are ex-
plained above, and other devices and constructions of
those apparatus are the same.

Next, embodiments of the present invention relating
to shapes of bonding faces at both end portions of a ve-
neer to be bonded, and a method of bonding veneers
with the machined bonding faces with the above-men-
tioned shape will be explained with reference to Figures
25 to 28. Figures 25a to 25e are perspective views of
veneers of which both ends portions are machined to
bonding faces, and Figures 26a to 26e are side views
showing conditions that the veneers are bonded.

In this connection, a method of using a circular saw
as means for machining to bonding faces was explained
above. However, it is possible to use a chamfer cutter,
router, a set of circular saws suitable for the shape of
the bonding face may be used to machine the faces.

In the veneer disclosed in Figures 25a, 25b, 26a,
and 26b, both end portions thereof are machined in such
a manner that the shapes of the end faces are symmet-
rical about a straight line in a direction of the thickness
of the veneer which passes through centers of parallel
sides of end face (hatched in the figures) which is in par-
allelto adirection that the veneer is bonded, that is about
an axis a of symmetry.

Especially, in case of scarf-shaped bonding face as
indicated in the figures, the veneer may be machined
regardless of the thickness of the veneer, and in case
that disorder is generated in the veneers to be bonded,
the disorder have little effect in adjusting process, re-
sulting in accurately machined bonding faces.

In order to adjust the bonding faces of the veneer
such that the face side of a veneer to be bonded and
the backside of the other veneer to be bonded are flush
with each other, with the means described above, for
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instance, every other veneers are reversed in a direction
d indicated by an arrow mark in Fig. 26a. Alternatively,
every other veneers are reversed in a direction perpen-
dicular to the veneer bonding direction, for example, in
adirec-, tion e indicated by an arrow mark in Figure 26a
for the adjustment. The explanation and drawings for
this embodiment will be omitted.

Consequently, the veneers can be adjusted by the
two methods.

Next, in the veneer illustrated in Figures 25¢ and
26¢, both end portions thereof are machined in such a
manner that the shapes of the end faces are symmetri-
cal about a straight line perpendicular to a direction of
the thickness of the veneer which passes through a
center of a line connecting the through centers of paral-
lel sides of end face which is in parallel to a direction
that the veneer is bonded, that is, as shown such that
the shape of both end faces are symmetrical about an
axis b of symmetry.

The bonding faces with the above-mentioned
shapes are effective since machining the faces may be
carried out with ease when relatively thick veneers are
used.

Further, for instance, as illustrated in Figure 26c¢,
when bonding faces are inserted into and engaged with
each other, the bonding faces are not easily disengaged
from each other, resulting in stable and strong bonding
faces.

In order to adjust the bonding faces of the veneers,
it is impossible to use an adjusting method in the above-
mentioned two methods in which every other veneers
are reversed in a rotating direction d shown by an arrow
mark. That is, when the rear end bonding face of a pre-
ceding veneer is, for instance, is formed to have a con-
cave portion as illustrated in the figures, the front end
bonding face of a succeeding veneer after reversed
should have convex portion to bond the veneers to each
other for proper bonding.

Consequently, in the adjusting process, as for those
bonding faces only, every other veneers are reversed in
a direction perpendicular to the bonding direction of the
veneer, for instance a direction e indicated by an arrow
mark in Figure 26¢.

Next, a veneer disclosed in 25d, 25¢, 26d, and 26e,
bonding faces thereof are machined in such a manner
that end faces of both end portions thereof are symmet-
rical about an intersecting point of diagonal lines of an
end face which is in parallel to the bonding direction of
the veneer, that is, the center of symmetry c.

Especially, in case of the bonding face with the
shape indicated in Figure 25d, it is effective since ma-
chining therefor may be carried out with ease when rel-
atively thick veneers are used.

Further, when the bonding faces are machined so
as to have wider surface, it is effective since bonding
strength is increased due to wider bonding area.

In this case, it is impossible to use an adjusting
method in the above-mentioned two methods in which
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every other veneers are reversed in a rotating direction
e shown by an arrow mark. That is, in this case also, for
the same reason as the above, the shapes of the rear
end bonding face of a preceding veneer and the front
end bonding face of a succeeding veneer do not coin-
cide with each other, which prevents proper bonding be-
tween them.

Consequently, for these veneers only, ever other
veneers are reversed in a rotating direction d indicated
by an arrow mark for proper adjustment.

In this connection, when a veneer with the bonding
faces which are machined in the aforementioned man-
ner is adjusted by the above adjusting device and then
the veneer is bonded, in addition to the characteristics
of the veneer itself, following functions and effect are
obtained.

Before explaining the functions and effect, charac-
teristics of wood will be explained.

At first, as for sawn wood, when an undried flat grain
board is dried, it is known that since the shrinkage ratio
of the face side of the flat grain board is larger than that
of the backside thereof, the board is bent with the face
side thereof being concaved (hereinafter referred to as
"bent toward face side").

Next, in case of a veneer, when cracks are gener-
ated on the backside of the veneer when cut out from a
log with a veneer lathe or the like, even if the veneer is
not dried, the veneer will occasionally be bent toward
the outside thereof.

However, when veneers are cut with increased
pressing by a nose bar in order to obtain high quality
veneers, veneers with little lathe checks cracks on the
backside are manufactured. Such veneers occasionally
bent toward the backside thereof.

Further, thicker veneers to be cut show the tenden-
cy to bend more frequently, and the extent of the bend
of the cut veneer becomes more conspicuous as the di-
ameter of the log is smaller.

Then, when those undried veneers are dried, the
extent of the bend tends to become more remarkable.

Further, for instance, when the drying is carried out
through hot plates, that is, through so-called press dryer,
afterdried, the veneers become flat. However, after that,
the veneer returns to the shape with the original bend
as time passes.

The functions and effect of the present invention in
combination with the above-mentioned characteristics
of veneers themselves will be explained with reference
to Figures 27 and 28.

Figure 27 is a perspective view for explaining a
process of bonding veneers, and only a veneer is illus-
trated to facilitate understanding.

Figure 28 is a perspective view showing a state that
the veneers are adjusted to each other.

Firstly, the veneer shown in Figure 27 is that illus-
trated in Figures 25a and 26a, and the veneer is provid-
ed with a bonding face which is machined so as to be
an isosceles trapezoid, of which lower side coincides
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with the face side of the veneer, and the shape of the
trapezoid is identical with the shape to be symmetrical.

As described above, the veneers to be bonded are
adjusted in such a manner that every other veneers are
reversed one by one, and in this embodiment, even
numbered veneers are reversed.

As aresult, the first, the third veneers, and following
odd numbered veneers which are fed from the veneer
feeding device (not shown) are transported after their
transporting direction is converted to a direction perpen-
dicular to the direction in which the veneers are trans-
ported, that is, a direction in which the veneers are bond-
ed.

On the other hand, the second veneer and following
even numbered veneers are also transported after their
transporting direction is converted to a direction perpen-
dicular to the direction that the veneers are transported.
However, those veneers are rotated in a direction
marked by an arrow d and are reversed in advance for
the adjustment to preceding veneers.

Next, the conditions of the bonding faces after ad-
justed are shown in Figures 28a and 28b.

Figure 28a shows a state that the veneer disclosed
in Figure 27 is adjusted, and Figure 28b discloses a
state that the veneer disclosed in Figures 25b and 26b,
that is, the veneer with a bonding face which is ma-
chined so as to be an isosceles trapezoid, of which lower
side coincides with the face side of the veneer, and the
shape of the trapezoid is identical with the shape to be
symmetrical.

As clearly understood from Figures 28a and 28b,
each veneer is bent toward the backside. Therefore, the
veneer is a high quality veneer with little cracks on the
backside thereof as described above.

Consequently, after the veneers with the aforemen-
tioned bends are adjusted in such a mannerthatthe face
side of a veneer and the backside of another veneer are
flush with each other, that is, after the veneers are ad-
justed such that the directions of the bends are re-
versed, the veneers are pressurized, then the bends of
the veneers work negative to each other, which provides
functions and effects that flat bonded veneers without
disorder can be obtained.

In this connection, in case that the veneers are
bonded as illustrated in Figure 28a, as clearly under-
stood from the figure, portions of the bonding faces ad-
jacent to both ends thereof are in contact with each oth-
er, however, portions of the bonding faces near the cent-
er thereof do not contact with each other, which gener-
ates a space. On the other hand, in Figure 28b, the ve-
neer bends toward the backside like the veneer illustrat-
ed is provided with Figure 28a. However, portions of the
bonding faces adjacent to the center thereof are in con-
tact with each other, and portions of the bonding faces
near both ends thereof do not contact with each other,
and the both end portions of a veneer rise from the sur-
face of the other veneer.

However, in any case, the overall veneers are easily
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pressed while being closely contact with each other by
the pressurizing device 17 in the following process.

On the contrary, when the pressurizing of the bond-
ing faces by the pressurizing device 17 is canceled, a
force causing the bonding faces of the veneers to re-
store to the state before bonded, that is, the state shown
in Figures 28a and 28b, remains in the veneers, so that
poor bonding condition between the veneers causes the
bonding faces thereof to partially be separated from
each other.

Especially, as illustrated in Figure 28b, when the
portions of the bonding faces adjacent to the both end
portions of a veneer rise from the surface of otherveneer
before bonding, the separation is liable to occur. On the
other hand, in case of Figure 28a, once the veneers are
pressed, the separation of the veneers is not relatively
likely to occur. That is, it is not easy for the veneers to
separate from each other from a portion near the center
of the bonding faces.

Therefore, in case that veneers to be bonded have
little crack on the backside thereof and bend toward the
backside thereof, it is preferable that the veneers are
adjusted after the bonding faces of the veneers are ma-
chined soas tobe anisosceles trapezoid, of which lower
side coincides with the face side of the veneer, and the
shape of the trapezoid is identical with the shape to be
symmetrical, in consideration that the bonding faces are
not liable to separate from each other.

In any case, if only the bonding faces are bonded
without separation therebetween, the same effect is ob-
tained about disorder of the veneers after bonding. [Ex-
amples]

In order to supplement the embodiments of the
present invention described above, examples of the
present invention will be explained with reference to
drawings.

In the examples, unseasoned veneers with a nar-
row width of about two shaku (about 60 cm) are bonded
to each other in a direction of fibers thereof, that is, the
bonding along the grain is carried out.

At first, when the narrow unseasoned veneers are
bonded to each other, as described above, disorders of
each of the unseasoned veneers work negative to each
other, therefore, the method is characterized in that the
overall bonded veneers as a product has no disorder
after dried.

Further, with the narrow unseasoned veneer, for in-
stance, even if wide veneer can not be cut since the
trunk of a log considerably bends, the log is cut into
round slices to obtain short logs, and each short log is
cut by a veneer race or the like to obtain the narrow un-
seasoned veneers, which allows bent logs, which could
not be used before, to effectively be utilized.

The transportation of veneers by the veneerfeeding
device 5 illustrated in Figure 3 is carried out while the
face side of the unseasoned veneer is turn upward. This
is because the unseasoned veneers cut by a veneer
lathe or the like are normally piled with the face side
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thereof turn upward, therefore, the veneers can be fed
to the veneer feeding device 5 from top as they are.

The unseasoned veneer 3 inserted the veneer feed-
ing device 5 is pressurized to the holding surface table
5j as the veneer supporting plate 5¢ is elevated, and in
case that the is unevenness in the thickness of the ve-
neers o be bonded, and if the veneer supporting plate
5c is a rigid body, a partial contact between the unsea-
soned veneer and the veneer supporting plate 5c allows
the veneer to be bonded to be pressurized and support-
ed, for instance, there was a problem that the bonding
faces are accurately machined due to the shift of the
unseasoned veneers when the bonding faces are ma-
chined.

Then, an elastic body may be attached to the ve-
neer supporting plate 5c¢ to support the unseasoned ve-
neer through the elastic body, which permits the unsea-
soned veneer to evenly be pressurized and supported
by the veneer supporting plate 5¢, preventing the above-
mentioned problem.

Further, although it is not illustrated in figures, the
veneer supporting plate 5c¢ itself may be divided into a
plurality of sections to pressurize and support the une-
ven veneers through each section of the veneer sup-
porting plate 5¢ to prevent the aforementioned problem.

Further, with the veneer feeding device 5, unlike a
conventional transporting method which has generally
been utilized, for instance, a method of transporting un-
seasoned veneers only through belts or rolls, the veneer
feeding device 5 itself for supporting and fixing unsea-
soned veneers are transported for the transportation of
the veneers, so that, the unseasoned veneers are trans-
ported without loosing the veneer positioning informa-
tion of the unseasoned veneer 3 against the route stand
5d.

Consequently, in the conventional method, wearing
of the belt, extension of the belt, slide between the roll
and unseasoned veneer, and the like make stable trans-
portation of the veneers difficult, so that the veneer po-
sitioning information is liable to be lost.

Further, the veneer transporting device 11 de-
scribed below also has the same characteristic as the
above in that the veneer positioning information of the
unseasoned veneer 3 against the rails will not be lost.

With the veneer feeding device 5 with aforemen-
tioned construction, in case that the unseasoned veneer
to be bonded is a single veneer, as a matter of course,
even if an unseasoned veneer with partial crack, unsea-
soned veneers completely split into some pieces, an un-
seasoned veneer with regular length after irregular ve-
neers are piled, an unseasoned veneer formed by irreg-
ular veneers are bonded in a direction perpendicular to
a direction of fibers of the veneer, so called an unsea-
soned veneer formed by so-called lateral bonding are
fed, the veneers also securely be supported and trans-
ported.

Next the bonding face machining device 7 will be
explained with reference to Figure 3. In this example,
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the circular saw 7a is used to cut bonding faces.

At first, the unseasoned veneer 3 is transported to-
gether with the veneer feeding device 5 to the circular
saw 7a, and the unseasoned veneer 3 passes through
the circular saw 7a to machine both end portions of the
unseasoned veneer into scarf-shaped bonding faces.

In this connection, the circular saw 7a is fixed so as
to be inclined 30 with respect to horizontal plane, so that
the ratio of the thickness of the cut and machined bond-
ingface andthe length of aninclined scarf face becomes
1to2.

Further, in order to machine the bonding face to
have the shape indicated in Figure 25a, a direction in
which the circular saw 7a rotates is set to be a direction
in which a tip of blades thereof enters from the backside
of the unseasonedveneer 3and is allowed to gothrough
out from the face side thereof. So the tip comes out from
the face side without forming lathe checks, which pre-
vents chips on the bonding face from being generated.
Thus, an accurately machined bonding face results.

In this connection, in the above-mentioned machin-
ing of the bonding face results, there is much difference
between unseasoned veneers and dried veneers.
Therefore, this difference will be explained below.

That is, in case of considerably strong disorder, de-
pending on a degree of the disorder, when the disorder
is generated after the veneer is dried, it is not easy to
remove the disorder even if the veneer supporting plate
5c is elevated to pressurize the veneer to the holding
surface table 5j.

Therefore, before the veneer with disorder be-
comes flat, the veneer with uneven surface is machined,
so that there will be a problem that the bonding face of
the veneer cannot be machined accurately.

Further, especially, a dried thin veneer with disorder
is broken at a disordered portion thereof at the pressur-
ization and supporting by the veneer supporting plate
5¢, which causes bonding accuracy to be lowered.

Dried veneer are subject to the above-mentioned
problem. Therefore, logs with little disorder, that is, ex-
pensive logs must be used.

From this point of view, when the veneer is ma-
chined before dried, the veneer relatively has little dis-
order, and moreover, the veneer can be machined under
the condition that the veneer is not easily broken, result-
ing in accurate bonding face.

By the way, the shape of the bonding face is not
limited to the above-mentioned scarf-shaped bonding
face, and the shapes represented in Figures 25 and 26
may be used. It is not illustrated in figures, however, a
butt joint may be used.

In case of the butt joint, unlike the scarf-shaped
bonding face, a clearance is easily made between the
bonding faces when pressurized, so that the pressuri-
zation is carried after the bonding faces contact to each
other to prevent the reduction in bonding strength due
to the generation of the clearance also.

In order to improve productivity, in the apparatus
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shown in Figure 1, the bonding face machining device
7 and the drying device 9 are closely situated. As a re-
sult, while the drying device 9 dries the bonding faces
of a preceding unseasoned veneer, a succeeding un-
seasoned veneer extremely approaches the drying de-
vice 9, although it is not illustrated in figures, the trans-
portation of the veneer stops while the bonding faces
are machined by a circular saw. However, even if the
transportation is ceased during the machining, moisture
of the unseasoned veneer prevents the temperatures of
the circular saw and the unseasoned veneer from being
remarkably increased, scorching on the bonding faces
and other problems were not observed.

Although itis notillustrated in figures, in the bonding
face machining device 7, the circular saw 7a is freely
movable in accordance with the width of a bonded un-
seasoned veneer. Further, the inclination of the circular
saw 7a is also changeable if occasion may demand.

Next, the drying device 9 will be explained with ref-
erence to Figure 5.

The bonding agent applied to the unseasoned ve-
neer of high water content is diluted, and the viscosity
thereof is decreased. Therefore, the bonding agent ex-
cessively percolates through the unseasoned veneer
with the result that deficiency of bonding agent is gen-
erated or the hardening of the bonding agent is delayed.

Therefore, when the bonding faces are bonded to
each other, the bonding faces are first dried by the drying
device 9, and thermosetting bonding agent was applied
to the bonding faces to bond the bonding faces, then an
unseasoned veneers were also bonded.

Consequently, if conditions such as drying temper-
ature and drying time for the bonding faces, and the
amount and viscosity of bonding agent to be applied are
satisfied, unseasoned veneer can be bonded also.

Then, the drying device 9 illustrated in Figure 5 is
provided with a pair of upper and lower hot plates, that
is, the flat upper hot plate 9b and the lower hot plate 9a
with an inclined face thereof corresponding the shape
of the scarf-shaped bonding face, the bonding faces are
dried through the pressuring and heating by the hot
plates.

Further, with some shapes of the bonding faces
shown in Figure 25, it may be impossible todry it through
pressurizing and heating by the hot plates from upside
and downside thereof. In this case, however, the drying
operation is performed through pressurizing and heat-
ing from side faces.

Although it is not illustrated in figures, there are oth-
er drying methods such as heating with direct flame
burner, introducing hot air, and high frequency heating.

After the bonding faces are dried as stated above,
when the bonding faces are pressurized and heated in
the pressurizing device 17 in the following process,
since the wood has low heat conductivity, therefore, it is
difficult that the heat is transferred to the central portion
of the bonding faces. However, the advanced drying of
the bonding faces allows hardening of the bonding
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agent at the central portion of the bonding faces to be
promoted by remaining heat at that time.

Next, the veneer transporting device 11 will be ex-
plained with reference to Figures 6 and 7.

The veneer transporting device 11 is transported,
as illustrated in the figures, to the drying device 9 to
transport the unseasoned veneer 3 while the drying de-
vice 9 pressurizes and heats the unseasoned veneer 3.
Then, after the veneer transporting device 11 nips the
unseasoned veneer 3, the drying device 9 releases the
pressurizing and heating of the unseasoned veneer 3,
so that the unseasoned veneer 3 is transported to the
following process without the veneer positioning
information .

Next, the bonding agent applying device 13 will be
explained. As described above, the speed of the outer
peripheral surface of the bonding agent applying roll 13
of the bonding agent applying device 13 is set to be
slightly slower than the speed that the unseasoned ve-
neer 3 is transported. As a result, the unseasoned ve-
neer 3 rubs and removes the thermosetting bonding
agent which is adhered to the outer peripheral surface
of the bonding agent applying roll, so that the amount of
bonding agent applied to the bonding faces is stably
maintained.

In some shapes of the bonding face, it is impossible
to apply bonding agent using bonding agent applying
roll 13, however, in such a case, for instance, spray-type
applying device may be used.

Next, the method of adjusting unseasoned veneer
3 through adjusting device 15 will be explained with ref-
erence to Figures 16 to 19.

As described above, the adjusting device 15 is con-
structed in such a manner as to rotate the even-num-
bered unseasoned veneer 3 to an arbitrary position
about the axis 15d of rotation of the connecting shaft
15b, therefore, as illustrated in Figure 16, the unsea-
soned veneer 3 is rotated clockwise (not shown) by
180° , that is, reversed, and as illustrated in Figure 17,
the veneer transporting device 11 is moved right by the
cylinder 111, to permit the front end bonding face of the
unseasoned veneer 3 to abut the rear end bonding face
of the preceding unseasoned veneer 3 for adjustment.

The unseasoned veneers 3 adjusted as stated
above are, as illustrated in Figure 18, bonded to each
other by the pressurizing device 17.

As for other adjusting methods, although it is not
illustrated in figures, when even-numbered unseasoned
veneers 3 are reversed, the unseasoned veneer 3 is ro-
tated clockwise slightly more than 180° , and then the
veneer transporting device 11 may be moved right by
the cylinder 11f for the adjustment.

More particularly explaining, at first, the unsea-
soned veneer 3 is rotated clockwise excessively by ain
addition to 180° . In this embodiment, the angle a is set
to be 5°.

Then, even if the unseasoned veneer 3 which is ex-
cessively rotated is transported to the rear end bonding
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face of the preceding unseasoned veneer 3, the front
end bonding face does not contact the rear end bonding
face. Therefore, this time, the unseasoned veneer 3 is
rotated counterclockwise (returning direction) by o,
which allows the unseasoned veneer 3 to be adjusted
in such a manner that the front end bonding face covers
the rear end bonding face.

In case of odd-numbered unseasoned veneers 3,
the unseasoned veneer 3 is rotated counterclockwise
by o, and in this inclined posture, the unseasoned ve-
neer 3 is transported to the rear end bonding face of the
preceding unseasoned veneer 3. In this case, like the
even-numbered unseasoned veneers 3, the front end
bonding face does not contact the rear end bonding
face, so that the unseasoned veneer 3 is rotated clock-
wise (returning direction) by o, which allows the unsea-
soned veneer 3 to be adjusted in such a manner that
the front end bonding face covers the rear end bonding
face.

The unseasoned veneers 3 adjusted as stated
above are, as illustrated in Figure 18, bonded to each
other by the pressurizing device 17.

Next, the pressurizing device 17 will be explained.

After the bonding faces are adjusted to each other,
the pressurizing device 17 pressurizes and heats the
bonding faces. While, wood has poor thermal conduc-
tivity, so that like this embodiment, when heat is applied
from the surface of an unseasoned veneer, depending
on the thickness of the veneer, the heat is not easily
transmitted to the central portion of the bonding faces,
it took a considerably long period of time to completely
harden the thermosetting bonding agent applied on the
bonding face.

Then, in order to finish the heating and pressurizing
of the bonding face for a short period of time from view
point of productivity, even before the overall bonding
face is completely hardened, it is sufficient that the
bonded unseasoned veneers are hardened in such a
degree that there is no problem in transporting the bond-
ed unseasonedveneers to the following process. There-
fore, the heating and pressurizing are ceased when the
surface of the bonding face of the unseasoned veneer
is hardened.

Then, the central portion of the bonding face which
is not yet dried is completely hardened by adding a ve-
neer drying step in the following process.

While, the time for heating and pressurizing is to be
determined according to the magnitude of outer force
which is applied'to the bonding face of the unseasoned
veneer in the following process.

That is, for example, a roll dryer or the like is in-
stalled in the following process, excessive force may be
applied to the bonding faces of the bonded unseasoned
veneers by the roll during transportation, so that in this
case, the time for heating and pressurizing must be set
longer to increase the strength of the bonding faces.
Otherwise, when hot-plate-type drying device is mount-
ed in the following process, relatively, excessive force
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is not applied to the bonding faces. It is, therefore, suf-
ficient that the bonding strength enough to bear the
transportation to the drying device, thus, the time for
heating and pressurizing being shortened.

By the way, the upper and lower hot plates of the
pressurizing device 17 in the present embodiment have
flat surfaces. However, convex shaped hot plates may
be usedto concentratedly pressurize and heat the bond-
ing faces.

Next, the bonded veneers transporting device 19
will be explained. When the bonded veneers transport-
ing device 19 transports the rear end bonding faces of
the train 30 of bonded veneers to the bonding position
of the pressurizing device 17 to prepare for the adjust-
ment to the front end bonding faces of the succeeding
unseasoned veneers, the bonded veneers transporting
device 19 is moved after the fixing and supporting of the
bonding faces by the lower bonded veneers supporting
plate 19a and the upper bonded veneers supporting
plate 19b as illustrated in Figure 21.

By the way, although concrete explanation was
omitted in this embodiment, they are heated and
pressed again at that time, by providing a heat source
for the lower bonded veneers supporting plate 19a and
the upper bonded veneers supporting plate 19b to use
those plates as heated bodies, as illustrated in Figure
21, when the bonding faces are fixed and supported,
thus, hardening again the bonding agent which is not
yet hardened in the preceding process and resulting in
increased bonding strength of the bonding faces.

Consequently, even if the time for heating and pres-
surizing is further shortened in preceding process, as
described above, the bonding faces can be heated and
pressed in succeeding process again to harden the
bonding agent, resulting in improved productivity.

Next, the regular cutting device 21 will be explained.
In this embodiment, the regular cutting device 21 is
mounted to the bonded veneers transporting device 19,
so that even when the group 30 of bonded veneers stop,
the bonded veneers transporting device 19 is moved to
the regular cutting position to regularly cut the bonded
veneers at a proper position.

Therefore, it is unnecessary to stop the transporta-
tion of the train 30 of bonded veneers only for regular
cutting, resulting in improved productivity.

As described above, although the examples are
supplementarily explained, the present invention is not
limited to the bonding of the unseasoned veneers along
the grain as described above, and the present invention
may be applied to the bonding of the unseasoned ve-
neers and the dried veneers across the grain.

In case of the lateral bonding across the grain, dis-
order which is generated along the direction of fibers of
bonded veneers acts to cancel each other with the result
that, disorder on the bonded veneers is not easily gen-
erated like the bonding along the grain.

Therefore, in both bonding along the grain and
across the grain, a bonded veneers train which are ob-
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tained to alternately bond the face sides and backsides
become products with little disorder as a whole.

[Effect of the Invention]

With the constructions of the present invention de-
scribed above, following effects are provided.

Firstly, after the both end portions of each of the ve-
neer to be bonded are machined to the bonding faces,
bonding agent are applied to the bonding faces, then
the veneers are adjusted such that the face side of one
veneer to be bonded and the backside of the other ve-
neer to be bonded are flush with each other, and then
those bonding faces are pressurized, so that if each ve-
neer to be bonded is disordered, the disorders of the
veneers work negative to each other, bonded veneers
are not easily subject to disorder.

With the above-mentioned construction, regardless
of seasoning of the veneers to be bonded, the same ef-
fect will be obtained.

Further, when the unseasoned veneers are bonded
to each other, the both end portions of the unseasoned
veneers are machined to bonding faces and the bonding
faces are dried, and thermosetting bonding agent is ap-
plied to the bonding faces, and then the bonding faces
are heated and pressurized such that the face side of
one unseasoned veneer to be bonded and the backside
of the other unseasoned veneer to be bonded are flush
with each other, which considerably improves workabil-
ity, productivity, and bonding strength in comparison to
a conventional bonding method humidity-setting type
bonding agent with or the like.

Especially, with the present inventions, The veneer
nipped by the veneerfeeding device once is always sep-
arately nipped by the following device at the delivery to
the following device while a device in the preceding
process nipping the veneer, therefore, the veneers are
transported to the following process without loosing the
veneer positioning information in the previous process,
which permits accurate processing in each process de-
scribed above, resulting in high quality bonded veneers.

Further, with the present invention, unlike the con-
ventional method, it is unnecessary to prepare in ad-
vance a veneer, corresponding to the first veneer to be
fed, and to make the veneer to stand by, and the first
veneer fed to the apparatus is automatically transported
to the bonding position to prepare for the bonding to the
succeeding veneer.

As a result, in case that the dimensions, thickness,
and kinds of veneers to be bonded are required to must
be changed, the method according to the present inven-
tion can quickly accommodate the change, resulting in
improved productivity and increased yield rate.

Further, with the present invention, a machining
method of each of the veneers to be bonded is selecta-
ble in accordance with direction of bending, material,
thickness and degree of disorder of the veneer to be
bonded, which provides improved bonding accuracy
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and bonding strength. a veneer transporting device for independently
nipping the veneer of which both ends are ma-

chined to the bonding faces while the veneer is

nipped by the veneer feeding device, and after

5 the nipping of the veneer by the veneer feeding
device is released, said veneer transporting de-

vice transporting the veneer while nipping the

Claims

1. Aveneer bonding apparatus for bonding veneers to
each other comprising:

a bonding face machining device for machining

both end portions of said veneer to bonding fac-
es after said veneer feeding device nips the ve-
neer,

20

veneer;
a bonding agent applying device for applying

both end portions of a veneer to be bonded to 70 bonding agent to at least one bonding face of
bonding faces; said machined bonding faces;
a bonding agent applying device for applying an adjusting device for adjusting a front end
bonding agent to at least one bonding face of bonding face of a succeeding veneer to a rear
said machined bonding faces; end bonding face of a preceding veneer such
an adjusting device for adjusting a front end 15 that a face side of said preceding veneer with
bonding face of a succeeding veneer to a rear the applied bonding agent and a backside of
end bonding face of a preceding veneer such said succeeding veneer with the applied bond-
that a face side of said preceding veneer with ing agent are flush with each other;
the applied bonding agent and a backside of a pressurizing device for pressurizing said ad-
said succeeding veneer with the applied bond- 20 justed bonding faces to each other; and
ing agent are flush with each other; and a bonded veneers transporting device for nip-
a pressurizing device for pressurizing said ad- ping a train of said bonded veneers, and for
justed bonding faces to each other. transporting said rear end bonding faces of the
train of the bonded veneers to a bonding posi-
2. An unseasoned veneer bonding apparatus for 25 tion of the pressurizing device to prepare for
bonding veneers to each other comprising: bonding to said front bonding faces of said suc-
ceeding veneers after said pressurizing device
a bonding face machining device for machining releases the nipping of said train of the bonded
both end portions of an unseasoned veneer to veneers.
be bonded to bonding faces; 30
a drying device for drying said machined bond- 4. A veneer bonding apparatus for bonding unsea-
ing faces; soned veneers 1o each other comprising:
a bonding agent applying device for applying
thermosetting bonding agent to at least one a veneer feeding device for feeding an unsea-
bonding face of said dried bonding faces; 35 soned veneer to be bonded to a drying device
an adjusting device for adjusting a front end in a following process while nipping said ve-
bonding face of a succeeding unseasoned ve- neer,
neer to a rear end bonding face of a preceding abonding face machining device for machining
unseasoned veneer such that a face side of both end portions of said unseasoned veneer
said preceding unseasoned veneer withthe ap- 40 to bonding faces after said veneer feeding de-
plied thermosetting bonding agent and a back- vice nips the unseasoned veneer;
side of said succeeding unseasoned veneer a drying device for independently nipping said
with the applied thermosetting bonding agent unseasoned veneer and drying said machined
are flush with each other; and bonding faces while said unseasoned veneer
a pressurizing device for heating and pressu- 45 of which both ends are machined to bonding
rizing said adjusted bonding faces to each oth- faces is nipped by said veneer feeding device;
er. a veneer transporting device for independently
nipping said unseasoned veneer while the ve-
3. Aveneerbonding apparatus for bonding veneers to neer is nipped at least by the drying device, and
each other comprising: 50 after the nippings of the unseasoned veneer by
the veneer feeding device and by the drying de-
aveneer feeding device for feeding a veneer to vice are released, said veneer transporting de-
be bonded to a following process while nipping vice transporting the unseasoned veneer while
said veneer, nipping the unseasoned veneer;
a bonding face machining device for machining 55 a bonding agent applying device for applying

thermosetting bonding agent to at least one
bonding face of said dried bonding faces;
an adjusting device for adjusting a front end
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bonding face of a succeeding veneer to a rear
end bonding face of a preceding veneer such
that a face side of said preceding veneer with
the applied thermosetting bonding agent and a
backside of said succeeding veneer with the
applied thermosetting bonding agent are flush
with each other;

a pressurizing device for pressurizing said ad-
justed bonding faces to each other; and

a bonded veneers transporting device for nip-
ping a train of said bonded unseasoned ve-
neers, and for transporting said rear end bond-
ing faces of the train of the bonded unseasoned
veneers to a bonding position of the pressuriz-
ing device to prepare for bonding to said front
bonding faces of said succeeding unseasoned
veneers after said pressurizing device releases
the nipping of said train of the bonded unsea-
soned veneers.

Bonded veneers made by bonding veneers to each
other, wherein both end portions of said each ve-
neer to be bonded are machined such that shapes
of end faces are symmetrical about a straight line
in a direction of a thickness of the veneer which
passes through centers of parallel sides of said end
face which is in parallel to a direction that the veneer
is bonded, and said veneers are bonded after said
bonding faces are adjusted such that a face side of
a veneer and a backside of the other veneer to be
bonded are flush with each other.

The bonded veneers as claimed in claim 5, wherein
said shape to be symmetrical is an isosceles trap-
ezoid of which lower side is on the face side of the
veneer.

The bonded veneers as claimed in claim 5, wherein
said shape to be symmetrical is an isosceles trap-
ezoid of which lower side is on the backside of the
veneer.

Bonded veneers made by bonding veneers to each
other, wherein both end portions of said each ve-
neer to be bonded are machined such that shapes
of end faces are symmetrical about a straight line
perpendicular to a direction of a thickness of the ve-
neer which passes through a center of a line con-
necting centers of parallel sides of said end face
which is in parallel to a direction that the veneer is
bonded, and said veneers are bonded after said
bonding faces are adjusted such that a face side of
a veneer to be bonded and a backside of the other
veneer to be bonded are flush with each other.

Bonded veneers made by bonding veneers to each
other, wherein both end portions of said each ve-
neer to be bonded are machined such that shapes
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10.

11.

12.

13.

40

of end faces are symmetrical about an intersecting
point of diagonal lines of an end face which is in
parallel to the bonding direction of the veneer, and
said veneers are bonded after said bonding faces
are adjusted such that a face side of a veneer to be
bonded and a backside of the other veneer to be
bonded are flush with each other.

The bonded veneers as claimed in claim 9, wherein
said shape to be symmetrical is a parallelogram.

The bonded Veneers as claimed in one of claims 5
to 10, wherein said veneers to be bonded are un-
seasoned veneers.

A method of transporting, with said veneer bonding
apparatus as claimed in claim 3, afirst veneer when
veneers with substantially constant thickness in a
direction that said veneers are bonded, comprising
the steps of:

machining both end portions of said veneer to
bonding faces with said veneer nipped by the
veneer feeding device;

independently nipping the veneer of which both
ends are machined to the bonding faces by said
veneer transporting device while the veneer is
nipped by the veneer feeding device, and after
the nipping of the veneer by the veneer feeding
device is released, said veneer transporting de-
vice transporting the veneer while nipping the
veneer;

pressurizing a portion of a front end bonding
face by the pressurizing device when said front
bonding face of the veneer is transported to a
bonding position of the pressurizing device;
releasing the nipping of the veneer by the ve-
neer transporting device, and after retreating a
predetermined distance said veneer transport-
ing device nipping the veneer again;
transporting the front end bonding face by the
veneer transporting device to a position where
the bonded veneers transporting device is ca-
pable of nipping the front bonding face when
said pressurizing device releases the nipping
of the veneer; and

transporting the rear end bonding face of the
veneer by the bonded veneers transporting de-
vice while nipping the veneers to a bonding po-
sition of the pressurizing device to prepare for
abondingtothe front end bonding face of a suc-
ceeding veneer when the veneer transporting
device releases the nipping of the veneer after
the bonded veneers transporting device nips
the veneers.

The method of transporting a first veneer when ve-
neers with substantially constant thickness in a di-
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rection that said veneers are bonded, further com-
prising the step of applying bonding agent, by said
bonding agent applying device, only to a rear bond-
ing face of the machined bonding faces.

A method of transporting, with said veneer bonding
apparatus as claimed in claim 4, a first veneer when
veneers with substantially constant thickness in a
direction that said veneers are bonded, comprising
the steps of:

machining both end portions of said unsea-
soned veneer tobonding faces with said unsea-
soned veneer nipped by the veneer feeding de-
vice;

independently nipping the unseasoned veneer
of which both ends are machinedto the bonding
faces by said drying device while the veneer is
nipped by the veneer feeding device;
independently nipping the unseasoned veneer
by the veneer transporting device while the un-
seasoned veneer is nipped at least by the dry-
ing device;

transporting the unseasoned veneer while nip-
ping the unseasoned veneer after the nippings
of the veneer by the veneer feeding device and
by the drying device are released,
pressurizing a portion of a front end bonding
face by the pressurizing device when said front
bonding face of the unseasoned veneer is
transported to a bonding position of the pres-
surizing device;

releasing the nipping of the unseasoned veneer
by the veneer transporting device, and after re-
treating a predetermined distance said veneer
transporting device nipping the unseasoned
veneer again;

transporting the front end bonding face by the
veneer transporting device to a position where
the bonded veneers transporting device is ca-
pable of nipping the front bonding face when
said pressurizing device releases the nipping
of the unseasoned veneer; and

transporting the rear end bonding face of the
unseasoned veneer by the bonded veneers
transporting device while nipping the veneers
to a bonding position of the pressurizing device
to prepare for a bonding to the front end bond-
ing face of a succeeding veneer when the ve-
neer transporting device releases the nipping
of the veneer after the bonded veneers trans-
porting device nips the unseasoned veneers.

The method of transporting a first veneer when ve-
neers with substantially constant thickness in a di-
rection that said unseasoned veneers are bonded,
further comprising the step of applying athermoset-
ting bonding agent, by said bonding agent applying
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16.

17.

18.

19.

20.

21.

22,

42

device, only to a rear bonding face of the machined
bonding faces.

A method of bonding veneers comprising the steps
of:

machining both end portions of each of said ve-
neers to bonding faces;

applying bonding agent to at least one bonding
face of said bonding faces;

adjusting said bonding faces such that a face
side of a veneer to be bonded and a backside
of the other veneer to be bonded are flush with
each other; and

pressurizing said adjusted bonding faces to
each other to bond said veneers to each other.

The method of bonding veneers as claimed in claim
16, wherein said veneers to be bonded are unsea-
soned veneers.

A method of bonding veneers comprising the steps
of:

machining both end portions of each of said un-
seasoned veneers to bonding faces;

drying said bonding faces and applying thermo-
setting bonding agent at least one bonding face
of said dried bonding faces;

adjusting the bonding faces of each of the un-
seasoned veneers such that a face side of a
unseasoned veneer to be bonded and a back-
side of the other unseasoned veneer to be
bonded are flush with each other; and

heating and pressurizing said adjusted bonding
faces to each other to bonded said unseasoned
veneers to each other.

The method of bonding veneers as claimed in one
of claims 16 to 18, wherein both end portions of
each of said each veneer are machined such that
shapes of end faces are symmetrical about a
straight line in a direction of the thickness of the ve-
neer which passes through centers of parallel sides
of said end face which is in parallel to a direction
that the veneer is bonded.

The method of bonding veneers as claimed in claim
19, wherein said shape to be symmetrical is an isos-
celes trapezoid of which lower side is on the face
side of the veneer.

The method of bonding veneers as claimed in claim
19, wherein said shape to be symmetrical is an isos-
celes trapezoid of which lower side is on the back-
side of the veneer.

The method of bonding veneers as claimed in one
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of claims 16 to 18, wherein both end portions of said
each veneer to be bonded are machined such that
shapes of end faces are symmetrical about a
straight line perpendicular to a direction of the thick-
ness of the veneer which passes through a center
of a line connecting centers of parallel sides of said
end face which is in parallel to a direction that the
veneer is bonded.

A method of bonding veneers as claimed in one of
claims 16 to 18, wherein both end portions of said
each veneer to be bonded are machined such that
shapes of end faces are symmetrical about an in-
tersecting point of diagonal lines of an end face
which is in parallel to the bonding direction of the
veneer.

The method of bonding veneers as claimed in claim
23, wherein said shape to be symmetrical is a par-
allelogram.
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